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Abstract of JP6327921 
PURPOSE:To provide the honeycomb filter 
which is capable of capturing suspended 
particulates such as carbon particles, 
unburned mists incorporated in the exhaust 
gas of an automobile engine and hardly 
causes fracture by high temp, at the time of 
regenerating the filter by heating and burning 
the captured suspended particulates and 
capable of reusing repeatedly over a long 
period of time. CONSTITUTIONALS filter is 
composed of the honeycomb structure which 
is provided with numerous vent holes 2 
opened at an end and clogged at the other end 
and arranged alternately with the opening part 
5 and the clogging part 4 of each vent hole 2 
at the ends, and the honeycomb structure is 
formed with the porous aluminum nitride 
having the porosity of 15-65voL% or the 
aluminum nitride material honeycomb filter 
whose surface is coated with silicon carbide. 
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(54) ALUMINUM NITRIDE MATERIAL HONEYCOMB HLTER 

(57)Abstract: 

PURPOSE: To provide the honeycomb filter which is 
capable of capturing suspended particulates such as 
carbon particles, unbumed mjsts incorporated in the 
exhaust gas of an automobile engine and hardly causes 
fracture by high temp, at the time of regenerating the 
filter by heating and burning the captured suspended 
particulates and capable of reusing repeatedly over a 
long period of time. 

CONSTITUTION: This filter is composed of the 
honeycomb structure which is provided with numerous 
vent holes 2 opened at an end and clogged at the other 
end and arranged alternately with the opening part 5 and 
the clogging part 4 of each vent hole 2 at the ends, and 
the honeycomb structure is formed with the porous 
aluminum nitride having the porosity of 15-65vol.% or the 
aluminum nitride material honeycomb filter whose 
surface is coated with silicon carbide. 
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♦ NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Have a through-hole of a large number which carried out the opening of the one end, 
and blockaded the other end, and it consists of a honeycomb structured body arranged so that 
an opening and an occlusion part of each through-hole may become alternate at both ends, A 
nature honeycomb filter of alumimium nitride in which the honeycomb structured body concerned 
is formed by porous aluminum nitride of the porosity 15-65 volume %. 
[Claim 2]The nature honeycomb filter of alumimium nitride according to claim 1, wherein an 
average pore size of porous aluminum nitride is in within the limits which is 0.01-100 
micrometers. 

[Claim 3]The nature honeycomb filter of alumimium nitride according to claim 1 or 2, wherein 
thickness of a porosity thin wall of porous aluminum nitride which divides each through-hole of a 
honeycomb structured body is 0.2-0.7 mm. 

[Claim 4]The nature honeycomb filter of alumimium nitride according to any one of claims 1 to 3 
covering 0.01-10-micrometer-thick silicon carbide on the surface of porous aluminum nitride. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the honeycomb filter for catching a carbon 
particle, unburned mist, dust, etc. which are contained in the exhaust gas from an automobile 
engine, etc. 
[0002] 

[Description of the Prior Art]In recent years, carbon dioxide, nitrogen oxides, a black smoke, etc. 
which are contained in the exhaust gas of a car are made into a problem as a causative agent of 
air pollution as part of earth environment protection, and the effluent control is becoming severe 
gradually. About floating fine particles contained mostly especially in the emission gas of a diesel 
power plant among the substances which have been the targets of effluent control, such as a 
carbon particle, unburned mist, and dust, it considers catching with the filter arranged in a 
muffler. 

[0003]For example, the honeycomb filter which consists of a honeycomb structured body 
provided with the through-hole of a large number blockaded at at least one place is arranged in a 
muffler, Since pressure loss will become large if a floating fine particle is caught and the caught 
floating fine particle deposits to some extent while the exhaust gas included in a through-hole 
flows through the fine pores of the thin wall of the porosity which divides each through-hole, 
With a heater, heating calcination is carried out momentarily, the floating fine particle which 
deposited is removed, and the honeycomb filter it enabled it to reproduce in the state where 
there is no precipitate is proposed. 

[0004]In order not to reduce engine combustor efficiency, while the filter material itself consists 
of a substance of the porosity excellent in breathability, in order that this honeycomb filter may 
carry out heating removal of the floating fine particle which deposited and may reproduce a filter, 
It is required to have the heat resistance of not less than 1000 ** and the outstanding thermal 
shock resistance which bears a thermal excursion. Therefore, promising ** of the silicon carbide 
(SiC) which was excellent in porous ceramics especially cordierite with a small coefficient of 
thermal expansion, or thermal conductivity as a filter material is carried out. 
[0005] However, the honeycomb filter which consists of cordierites has a risk of fusing according 
to the elevated temperature at the time of calcinating the caught floating fine particle and 
reproducing a filter, or being destroyed. Temperature distribution arose inside the honeycomb 
structured body at the elevated temperature when calcinating the caught floating fine particle 
and reproducing a filter also in the case of the honeycomb filter which is excellent in heat 
resistance and consists of SiC with high thermal conductivity, and there was a fault which will be 
destroyed by the heat stress generated in that case if heat regenerating is repeated. 
[0006]In order to prevent destruction of a honeycomb filter, when temperature of heating 
calcination is made low, since removal of the floating fine particle which deposited is insufficient, 
the pressure loss after reproduction does not become small, but it stops fully functioning as a 
filter. Since pressure loss becomes extremely large by 1 time or two reproduction and it stops 
already recovering in the state with the performance near origin as a filter, it becomes impossible 
for example, to continue use further after reproduction in heating calcination of 1000 ** or less. 
[0007] 

[Problem(s) to be Solved by the Invention]The carbon particle by which this invention is 
contained in the exhaust gas of an automobile engine in view of this conventional situation, 
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Floating fine particles, such as unburned mist and dust, can be caught, and it does not destroy 
with the heat stress by the elevated temperature at the time of carrying out heating calcination 
of the caught floating fine particle, and reproducing a filter, and aims at providing the honeycomb 
filter which can carry out repetition reproduction use over a long period of time. 
[0008] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, a honeycomb 
filter which this invention provides, It has a through^hole of a large number which carried out the 
opening of the one end, and blockaded the other end, and consists of a honeycomb structured 
body arranged so that an opening and an occlusion part of each through-hole may become 
alternate at both ends, and the honeycomb structured body concerned is formed by porous 
aluminum nitride of the porosity 1 5 - 65 volume %. 
[0009] 

[Function]In the honeycomb filter of this invention, alumimium nitride (AIN) is used as a 
honeycomb structured body. AIN has the heat resistance of about 1700 **, and is one of the 
materials with the highest thermal conductivity in ceramics. For example, the thermal 
conductivity of precise AIN also reaches 120 W/mK to the thermal conductivity of general 
precise SiC being about 63 W/mK. Although the heat exchanger of the honeycomb structure 
which consists of precise AIN using this feature is also considered, it must porosity-ize so that 
exhaust gas etc. may penetrate, in using AIN as a filter. 

[0010] However, if AIN is porosity-ized, the fall of thermal shock resistance will arise with decline 
in thermal conductivity as a material, and it will become easy to destroy according to the 
elevated temperature at the time of filter regeneration. Then, by adjusting the porosity of porous 
AIN to 15 - 65 volume % in this invention, A filter function, thermal conductivity, and thermal 
shock resistance can be reconciled, and the honeycomb filter which is not destroyed according 
to the elevated temperature at the time of the filter regeneration in which the caught floating 
fine particle carries out heating calcination, either can be obtained. 

[001 1]That is, by less than 15 volume %, the porosity of AIN will break according to the elevated 
temperature at the time of heating calcination of the floating fine particle caught due to decline 
in thermal conductivity, if pressure loss becomes large, and does not exhibit the function as a 
filter but exceeds 65 volume % conversely. However, the honeycomb structured body formed by 
the porosity AIN adjusted to the porosity of the range of 15 - 65 volume % of this inventjon. 
Since the temperature distribution inside a honeycomb structured body can be small suppressed 
for high thermal conductivity even if exposed to an elevated temperature while it has the 
outstanding filter function, even if it repeats reproduction of the filter by heating calcination of 
the caught floating fine particle, it does not destroy with heat stress. 

[001 2]A honeycomb filter is the honeycomb structured body provided with many through-holes, 
and it has the structure which blockaded each through-hole at at least one place so that the 
exhaust gas included in each through-hole may penetrate the porosity thin wall which divides 
each through-hole. Like [ in order to make a filtration usable area into the maximum ] the nature 
honeycomb filter 1 of AIN of this invention shown in drawing 1 and drawing 2 , It is the 
honeycomb structured body provided with the through-hole 2 of a large number which carried 
out the opening of the one end, and blockaded the other end, and it is preferred to arrange so 
that the opening 5 and the occlusion part 4 of each through-hole 2 may become alternate at the 
both ends of the honeycomb structured body. 

[001 3]Although the exhaust gas of a car enters in the through-hole 2 from the opening 5 of the 
end of the honeycomb filter 1 and is discharged out of a filter from the opening 5 of the through- 
hole 2 which passes the fine pores of the porosity thin wall 3 which consists of the porosity AIN 
which divides each through-hole 2, and adjoins, When passing the fine pores of the porosity thin 
wall 3, floating fine particles contained in exhaust gas, such as a carbon particle, unburned mist, 
and dust, are caught. Therefore, according to the size of the floating fine particle which is 
contained in exhaust gas and which should be caught, within the limits of 0.01-100 micrometers 
sets up preferably the average pore size of AIN of the porosity which constitutes the honeycomb 
filter 1 within the limits of 5-50 micrometers. 

[0014]When it is too thin, intensity becomes less enough [ the thickness of the porosity thin wall 
3 which divides each through-hole 2 of the honeycomb filter 1 ], and since it will interfere with 
the penetration of exhaust gas if it is too thick, its range of 0.2-0.7 micrometer is preferred. As 
long as the occlusion part 4 which blockades the through-hole 2 is a material which bears the 
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calcination temperature of the caught floating fine particle, the restriction in particular m^y not 
have it, for example, it may be SiC etc. However, as for the occlusion part 4, it is desirable on 
consistency of a coefficient of thermal expansion or thermal conductivity, or manufacture that it 
is the same porosity AIN as a honeycomb structured body, and in that case, in order to bar the 
penetration of exhaust gas, it is required [the thickness (shaft-orientations length) of the 
occlusion part 4 of the porosity ALN ] for it not less than 3 mm. 

[Q015]What is necessary is just to reduce sintering temperature rather than the case where 
precise AIN is manufactured, in order to manufacture the porosity AIN. For example, after mixing 
AIN powder and sintering aid powder, such as Y 2 0 3 and CaO, and fabricating this end of 

precursor powder, in precise AIN, by the porosity AIN, it sinters at the temperature below about 
1800 ** to sintering at about 1800-1900 ** in a nitrogen gas atmosphere. Carbon, an organic 
blowing agent, etc. are beforehand mixed during the end of precursor powder, and AIN can be 
made to porosity-ize also by making it disappear, while sintering these. Control of porosity can 
be attained by control of content, such as sintering temperature or an organic blowing agent. 
[001 6]The process of the honeycomb structured body which consists of this porosity AIN 
fabricates the AIN powder which mixed the sintering aid to honeycomb shape by an extrusion 
method, injection molding process, etc., and should just sinter this Plastic solid like the above. 
After manufacture of an occlusion part fabricates a honeycomb structured body or sinters it, it 
may blockade each through-hole of the both ends alternately, and, It is also possible to form an 
occlusion part in one with a honeycomb structured body by also fabricating the occlusion part 
which blockades each through-hole simultaneously with shaping of a honeycomb structured body 
by injection molding to a metallic mold, and sintering simultaneously succeedingly. 
[001 7]As one desirable mode of the honeycomb filter of this invention, the honeycomb filter 
which covered 0.01-1 0-micrometer-thick silicon carbide (SiC) is shown in the surface of the 
porosity AIN which forms a honeycomb filter. Since the oxidation resistance in an elevated 
temperature improves by covering 0.01 micrometers or more-thick SiC to the skeletal surface 
and fine-pores internal surface of the porosity AIN, can set up the calcination temperature of 
the caught floating fine particle more highly, but. If the thickness of SiC exceeds 10 micrometers, 
thermal conductivity will fall by a SiC layer and heat stress destruction will be promoted 
conversely. 

[0018]If the temperature of AIN generally exceeds 1000 **, in order for oxidation to become 
intense, and for AIN to oxidize and to generate aluminum 2 0 3 , as a result of the thermal 

conductivity of the generation portion of aluminum 2 0 3 falling rather than other portions and a 

temperature gradient's arising, it becomes easy to cause heat stress destruction. Since 
according to the desirable mode of this invention oxidation of AIN can be prevented and 
generation of aluminum 2 0 3 can be lost by covering SiC on the AIN surface, Since the calcination 

temperature of the floating fine particle caught rather than the case where SiC is not covered 
can be set more as an elevated temperature and the survival rate of the floating fine particle 
after calcination falls as a result, the pressure loss at the time of a honeycomb filter reuse 
becomes small. 

[001 9]The coating method of SiC to a honeycomb filter, The method on which SiC is made to 
laminate is shown in the AIN skeletal surface, the fine-pores inner surface, and the occlusion 
part surface of a porosity thin wall, introducing material gas from the opening of a honeycomb 
filter, and making it discharge from the opening of an opposite hand through a porosity thin wall 
with the chemicals gaseous phase infiltration process which is a kind of a CVD method. In that 
case, it is necessary to optimize conditions, such as material gas concentration, reaction 
temperature, and reaction pressure, so that uniform SiC may be deposited over the whole 
porosity AIN. 
[0020] 
[Example] 

To AIN powder with example 1 mean particle diameter of 0.8 micrometer, Y 2 0 3 powder was 

added 0.6% of the weight as a sintering aid, and what added organic blowing agent AZOJI carvone 
amide to this powder mixture simple substance and this powder mixture 0.2% of the weight was 
kneaded with optimum dose of organic binders. The Plastic solid of the honeycomb filter shape 
where the both ends of the through-hole were obtained by blockading alternately with the same 
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paste as the obtained paste was fabricated to honeycomb shape by extrusion molding and also it 
was shown in drawing 1 and drawing 2 w as sintered at the sintering temperature of 1680-1800 
** in a nitrogen gas atmosphere for 2 hours. 

[0021]The honeycomb filter 1 of each obtained quality of AIN, The thickness of 0.4 micrometer 
and the occlusion part 4 of the thickness of the porosity thin wall 3 which is provided with the 
through-hole 2 of a large number which carried out the opening of the one end, and blockaded 
the other end, has the structure arranged so that the opening 5 and the occlusion part 4 of each 
through-hole 2 may become alternate at the both ends, and consists of the porosity AIN is 5.0 
mm. 

The filtration usable area was 23-m 2 . 

It asked for the porosity of each honeycomb filter 1, and the mean bore diameter of fine pores 
was measured and it was shown in Table 1 . 

[0022] For comparison, a proper quantity of Si0 2 powder and B powder were added as a sintering 

aid to SiC powder with a mean particle diameter of 0.5 micrometer, and ultrasonic mixing was 
carried out in ethanol. This powder mixture was fabricated in the same honeycomb filter shape 
as the above, and each Plastic solid was sintered at the sintering temperature of 1700-1800 ** 
in argon gas atmosphere for 3 hours. The honeycomb filter which consists of each acquired 
porosity SiC had the same structure and size as the above-mentioned nature honeycomb filter 

of AIN, and the filtration usable area of it was also the same as that of 23-m . 
[0023]These honeycomb filters are attached to the exhaust gas purifying facility of a diesel 
power plant, After operating by 900 rpm of engine speed values for 1 hour, the filter regeneration 
process which vanishes the floating fine particle caught by making 1000 ** heat a honeycomb 
filter with the attached heater was repeated a maximum of 1 0 times. The routing counter until 
measure the pressure loss after the 1st filter regeneration process, and it evaluates a catching 
function, and it observes a honeycomb filter for 1 time of every filter regeneration process and 
destruction and a crack arise was counted. These test results were combined with Table 1, and 
were shown. 
[0024] 
[Table 1] 

sintering temperature Porosity Average fine-pores pressure Power Loss Sample material to 
jajgMgjcjc , Number of diameter (micrometer) (mmHg) evaluation processes of nature (**) (volume 
%) (time) 1* AIN 1680 75.23 106.9 301 2* AIN 1700 65.02 80.0 801 3 AIN 1680 52.69. 45.7 1607 
4 AIN 1700. 44.36 29.1 2109 5 AIN. 1720 36.33 15.3 25 O. 10 (it does not destroy) 6 AIN 1740. 
28.85 12.3 2901 0 (it does not destroy). 7 AIN 1760 15.01 9.1. 33 O 10 (it does not destroy) 8* 
AIN. 1780 10.21 5.9 39 x. 10 (it does not destroy) 9* AIN 1820. 3.45 2.3 66 x 10 (it does not 
destroy) 10*. AIN 1840 0.05 0.1 450. x10 (it does not destroy) 11* SiC 1700 55.33 45.0 13 O 
112* SiC 1750 45.01 27.3 21 O 113*SiC 1800 10.36 6.6 The sample which attached * in 39 x 3 
(notes) front is a comparative example. The samples 1 and 2 are the examples which formed the 
porosity AIN by addition of the organic blowing agent. 

[0025]As opposed to destruction having been accepted in part by each at the filter regeneration 
process up to 3 times as for the honeycomb filter which consists of the porosity SiC, as shown 
in the above-mentioned table 1 , Since the honeycomb filter which consists of the porosity AIN 
which adjusted the porosity of this invention had high heat dissipation nature, even if heated to 
the calcination temperature up to 1000 **, the damage by heat stress was not able to occur, but 
it was able to repeat 7 times or more of filter regeneration processes. 

[0026]Use as a substrate the honeycomb filter of the sample 5 shown in Table 1 of example 2 
Example 1, and with the following material gas and the CVD method of a film formation condition. 
Material gas was passed through each through-hole from the end side of a honeycomb filter, and 
the SiC-coating layer was formed in the AIN skeletal surface, the fine-pores inner surface, and 
the occlusion part surface of a honeycomb structured body at a thickness of about 1 
micrometer, making it discharge from an opposite hand. 

[0027]Material gas and a film formation condition: SiCI flow 0.5 l/minCH 4 flow 0.2 l/minH 2 flow 

3.0 l/min covering temperature 1450 ** gas pressure 0.2 Torr covering time 10 hours [0028] 
Porosity and an average pore size were measured about the honeycomb filter which consists of 
a honeycomb structured body of the acquired porosity AIN which carried out SiC coating. This 
honeycomb filter is attached to the exhaust gas purifying facility of the same diesel power plant 
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as Example 1, After operating by the same engine speed value as Example 1 for 24 hours and 
catching a floating fine particle, heating calcination was carried out with the calcination 
temperature of 1 000 **, 1 200 **, and 1 300 **, respectively, and the filter was reproduced. The 
pressure loss before and behind the filter regeneration in each calcination temperature was 
measured, and the result was shown in Table 2. For comparison, the examination with the same 
said of the AIN honeycomb filter of the sample 5 which does not cover SiC was done, and the 
result was combined with Table 2 and shown. 
[0029] 
[Table 2] 

SiC Porosity Average fine pores Diameter (micrometer ) (**) calcination forward calcination 
backward 5-1 Nothing 36.33 15.3 1000 60 30 5-2 Nothing 36.33 15.3 1200. [ of a calcination 
temperature pressure loss (mmHg) sample enveloping layer ( volume % ) ] 61 Destroy in part. 
Those with 5-3 36.11 13.2 1000 61 Those with 305-4 36.10 13.3 1200 60 Those with 55-5 35.99 
13.0 1300 60 2[0030]Although breakage occurred in the honeycomb filter which consists of the 
porosity AIN which has not covered SiC with the calcination temperature of 1 200 ** at the time 
of filter regeneration, in the honeycomb filter which covered SiC, even the calcination 
temperature of 1 300 ** did not have breakage and was healthy. If the pressure loss after filter 
regeneration becomes small and is calcinated at the temperature of not less than 1200 ** as 
calcination temperature becomes high, it turns out that it is possible to return the state of a 
filter to the state before the catching start of a floating fine particle mostly. 
[0031] 

[Effect of the Invention]The carbon particle which is contained in the exhaust gas of an 
automobile engine according to this invention, It does not destroy with the heat stress by the 
elevated temperature at the time of being able to catch floating fine particles, such as unburned 
mist and dust, carrying out heating calcination of the caught floating fine particle, and 
reproducing a filter, either, The honeycomb filter which consists of a honeycomb structured body 
of the porosity AIN which can carry out reproduction use by repetition heating calcination can be 
provided. 

[0032]Especially the honeycomb filter that covered SiC to the honeycomb structured body of 
the porosity AIN, Since oxidation on the surface of AIN can be prevented, the calcination 
temperature over 1000 ** can also be borne, therefore it becomes possible to reduce further 
the pressure loss after the filter regeneration by heating calcination, and to return it even near 
the initial state before use, and use further stable over the long period of time can be performed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view of an outline showing one example of the nature honeycomb 
filter of alumimium nitride of this invention. 

[Drawing 2]I t is a sectional view of the outline of the nature honeycomb filter of alumimium 
nitride of this invention which met the a-a line of drawing 1 . 
[Description of Notations] 

1 Honeycomb filter 

2 Through-hole 

3 Porosity thin wall 

4 Occlusion part 

5 Opening 
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£ C i*tHJ3tete < ft*. 
[0 0 0 7] 

arc*. »*L&#a«aa : Ffiiip!iwftriELT7-rj^- 
^A-*A7^;^-sa«-r*ni:*ewi:-r<E>. 

[0 0 0 8] 

?L © N □ SB £ BB*ffl$ i **S V» fc ft * J: 5 icGB * *l 
fcA=*Aiia#h!»&fci), SS/N-*A*iiff*^?L 
$15-6 5^%©^?LH^'fb7Jl'5x7Ar^3 

[0 0 0 9] 

[ftUB] *5SW©An*A7-f;^-te*HT»4, A" 
*A«a#tLTSSfl27^Sr:«>A (A 1 N) 
•5. A 1 Nttiftl 7 0 0 , Cffl»fl&tt*flf%» K^±.yS. 

40 HRWftiWB&s i coMk&wwfte 3w/ 

mK"Tr**«DIC*fl/r, *R£ftA 1 NCDJKk&**ttl 2 
0W/mKl:t)lt5. C©#m*fiJfflLTiK«ftA 1 
N * 6 ft 5 A— 27 A*a©!&£&8g 6 nt l» -5 

#a*aa-r* * a \z&\mxc t&mu& e>ftv>. 

[0 0 10] L2»U A 1 Nt^KfLRflS-rSi, 

^;V*-W£^©gfifc±f3JfcSSLS<ft£. -e-T* 
5IWCH:. ^?LM©A 1 N©^?WS£ 15-6 5^«% 
50 {CiWSTSCtJCcfcoT, 7^;^-«IBtJ»e**3i 
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3 

[0 0 11] IP^, A 1 NOSC?L^5i)U 5 

K>y m&i>rc&mmftj-<ninimmmaTismz£K)&Lm 

L*>U #5SW©1 5~6 5<fiMi%©*5B©M?L 
3$fcSf J6bfc*?litA 1 NT^fi&SnfcA-flAflBttt 

it, *ntzyj)i?-mmz&itmmz, iSi&icse. 

®.?<Dtiammmz& z> y * ji^-©s££*i o m lt *> 
[0012] A-*A7^;^-»*»©aas;fflf^fe 
?L*KBr**?LK«itftaair*j:5t. #a?L*^ 

[0 0 13] gn*a>#fttf;i& /\r*A7^;W- 
l©-«©0BPffi5^e.a?L2rtfCAD> =&S?L2SK 
mrz&HWA 1 N*>£fc££?L«»&3cDiflB?L£a» 

u-rpjrr *a?i 2©0gagK5^S7^ a^-H-feum 

1 £«srrs£?LK©A 1 N©¥^tt?L£«, 
0 1~1 0 0 tfm©«SH[*u $f£L<fi5~5 0 ftm© 
[0 0 14] X, k.y 4 )\>9— 1 ©#a?L2 £E£ 

ft: < ft o i^wa** t#^^x©aa^isi€:*-r© 

T, 0. 2~0. 7 nmCtlWiLH. KtZ, 3312 

*^s-r*K*ffl54tt, «mu&^je«sT©«i^ia« 
K»A*«»Tr*n«»ic«iBH:a<, fli*.tfs i 

T?S»oTfcAV^ LfrU IBS$ 4 ttA^# 
mt&IWA 1 NT*Sd£AtfL»3g#^[|fte¥^© 
SE^±XKKa±S*b<, ^©»^tC*?L«ALN© 

Bi*fffi4©ff3 a. *»^x©aa**)5 

[0 0 15] #?LRA 1 N*«BT*fctt. IRffiftA 1 

0d*Ji, AlN*»*£Y2 0s^CaO*©«Ei|gtt»M* 
££g£U £©JSttl&*£^Lfc8:, ««ftAlN 



(3) #I¥6-3 27 9 2 1 

4 

<Dm&\t&mtfx%m% t ¥~cmi 8 o o~i 9 0 oxr? 

»B"racDfc»bT, *?1®A 1 NT?tt«l 8 0 0t* 

[0 0 16] jB»4ft«#?LltA 1 N*»6ft*Ar:*A«|J6 
#©SJ£te, «*SSaiW£Jl£LfcA 1 N&*£tttfUftB 
10 St^>»a*»»*fcJ:DA=*A»ttKl«»L, '©file 

a- * bxtt*n**«s u&«*ow* 

*» J; D A A«tjfi#© j£f£ £ N* tc£a?l £ BBS 

«fc 0 B3£fB£A-# A«a#£H*»t:W*-r* C £fe 

[0 0 17] *J6Wo/\-*A7^;^- ©Jf±LV»— 

a? N©*ffltC^5 0. 0 1~1 onmomt^r^n (S i 
C) 4»atfcA-*A7>f;^-i5*5. ^?LHA1 
N©#l&*BiR^im?L(MSHtCJ?3 0.01 umaiO 
S 1 C«*«-r*2i£K:J:Di«a-CCDOTWttt«»rtI-h'r 

T?****. S i C©J?3*U 0 /tmi&a^tS i CJB 

[0 0 18] —m\Z, A 1 N©iB£*U 0 0 CCSffi^. 
5£&{b#»L<ftr)> AlN^Kft^ntAhOs^ 

5&j£>, a 1 2 Oa ©±ffi^©f^e#wffi©as 

jg;iLg<ft£. LH»Kfc.fcntt. Al 

NSiSCS i CSrlfiffi-rsiLi: trior. AlNCUffc 
£BfrlkLTA l 2 03©^**<-r^£* i ffl*5©T, 

s i c £s«L&v->«£-ck o hffiMLrc&mmm.Tnm 
^jas*<fc o jssafcwer*, ■?-©iis*«^a©a t jia 

!Sf©Si¥sp**ffiT-rs©"C. /\-*A7^;^-B« 
ffl^©JE^Jffl*^/h3 < 
[0 0 19] A-*A7^M-'vCS i C©M«7jfe 

tt, cvDffi©-tt-e*^^»ffi§SStc±D, An 
40 *A7^J^-©MPBE^e.IS^^S;WAL-. #?LH 

S»M©A 1 N#tt«VftaEM?LAff«iHltflcH«i 

A 1 N©£#tCfcfcoTJ3-&S I C&«fffi$«-5J;5 

\z. mftxxmm. Ki&mm. HjCE*^©*#*sa 

[0 0 2 0] 

[iafi«] 
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(4) 



#M¥6-3 2 7 9 2 1 



aa%nn^^t)©*5ia©#«tA*-i' >y-t&\zmnv 

^*JtfX»H5t+(CTl 6 8 0~1 

8 o oxKntet&im~?2mmmii$i'tc. 

[0 0 2 1] f Stlft^A 1 NRO/\r*A7^M- 
ltt, -«fclinURo«i**H»l,£#*©jKL2* JO 
-€-©W*T#a?L2fflMPSB5i;Kti«4i:*S5 

N ft & fc « ^?LK*S 3 © J* $ 0 . 4 /x m&tfHSliB 
4 ©J£3 tt 5 . 0 mmtS 0 , »ia#2&ffitS« 2 3m 2 T 

[0 0 2 2] it&CDtctblZ, ¥-i%ft%0. 5 wm©S i 
SsflnU x^-^+TjetfSai^Lfco £©g£*N<* 

am a g to wax) goun) 

1* AIN 1680 75.23 106.9 

2* AIN 1700 65.02 80.0 

3 AIN 1680 52.69 45.7 

4 AIN 1700 44.36 29.1 

5 AIN 1720 36.33 15.3 

6 AIN 1740 28.85 12.3 

7 AIN 1760 15.01 9.1 
8* AIN 1780 10.21 5.9 
9* AIN 1820 3.45 2.3 

10* AIN 1840 0.05 0.1 
11* SiC 1700 55.33 45.0 
12* SiC 1750 45.01 27.3 
13* SiC 1800 10.36 6.6 
(ft) ^*©**#LfcK|Bfaj±^iT*S. X, 
1 t 2 «*«t^?Sffl©^lralC«fc 0^?LKA 1 Nfc^fiSL 

[0 0 2 5] ±ffi^l^e.W-5«J:5tC> £?L«SiC* 

0EU:©:7 0 5IT £ fc**T?3ffc. 

[0 0 2 6] gdfeflt]2 
*JfiW 1 ©^ 1 fcjj*Lfcti# 5 ©;\"*A7^M-S 
S»tU TS©JS^7?XB:^miK*fr©CVDj£fc<t 

&©a i uit&iimRtfmiifiiMikWMzfizmmB&fi so 



£±E t R C Ax* A 7 w )19 -MVi U 
Mrj^^^xsBaffcTi 7 0 0~1 8 0 cc© 
SlifeMST3^W«SEi!gbfc. #S>nfc&£?LS5S i ca> 
5ft5A-*A7^W- tt±KA 1 Nfi/U*A7^ 

jw-tmcm&mt-tik&mu mmG&mm* 2 3 

m 2 i|S|— Tabofc. 

[0 0 2 3] Cne©A-73A7^Jl'^-*7 : 'C— tJV 
X>^>©#^#X#fl;gBl;:iK»)ttW\ X>^>HUE 
»9 0 0 r pmfcTlNfWafebfc^ I&Ofttt&fc:- 

^-KiOAx^A^^-fci 0 0 o-ccaifftStf 
£ £ £ KJ; O M*UfcS¥iSI«te^ tmikZ^Z 7 4 )V? 
-H*nlg**7Cl OlHUSOMLfco 1®B<D7J)V? 

-s^iss©ffi73a**atebT»mai«6©iNfS*ff 
v\ xileio^w^-W^iefticAx^A^^;^ 
-£«£i,T»«**g#£U*f:^©xeft£fiK 

[0 0 2 4] 
[*1] 

ff 73 SI £ ««ST© 
(mmHg) fffflj XggcflU) 

3 O 1 

8 O 1 

16 O 7 

21 O 9 

25 O io(*wrf) 

29 O 10(W**-f) 
33 O lflfflttiW 
39 X 10(««-&T) 

66 x wornim 

450 X 10 

13 O 1 

21 O 1 

39 X 3 

\zs 1 cwmm&i&i nm<Dm^\zm^uhft. 
[0027] mwxR&imtktt : 

S 1 C 1 ffi.M.0. 5 l/mi n 

CH4 SSM0.2 l/rain 

H 2 SfcS3.0 1/min 

WSRfi* 1450t 

#7.J£7J 0.2 To r r 

[0 0 2 8] #^nfcS i C«Sbfc#?LKA 1 N©A 
X*A«jfift:^&^:5AX*A7w;V^-COViT, ^, 
JUSt^UBJLSSateLfc:. X, £©AX*A7-< 
^-Sr*ffi«iJ 1 tl^U^-i' -i£^x>v>©p£C#X# 

looot, 1 2 o or, 1 3 o oicojtafcaire 
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(5) 



©7 4 )v?-m&m'&z>j£t>m£:*M%.is, *e*£S2 

s i c aa* tt^aas 

33*4 SSI S(um) CC) 

5-1 SSL 36.33 15.3 1000 

5-2 &SL 36.33 15.3 1200 

5-3 #D 36.11 13.2 1000 

5-4 #0 36.10 13.3 1200 

5-5 35.99 13.0 1300 
[0 0 3 0] yj)V9— IS£RS©1 2 0 O'CCDjU^SS 
K<fc9, S i CS««LTV^V^?LRA 1 Njfc&fc* 

«L&Ar:*A7^;^-Tlii 3 o o'Cwjftjfciian? 

*a*tt*j«siE!Wfii<!Ce»K:'3nT/hs<aD, 12 

[0 0 3 1] 

a l t 7 a )V9 - *m±-r % m<on6®. \z & * m^-n \z & 
ott.««nutM<, »<om.vmimmz^T 

mm* *>is.*!\-tii±yj)V9- zmmrz z t&m* 
5. 



#SI¥6-3 2 7 9 2 1 



[0 0 2 9] 
[3*2] 



60 30 

61 —I 
61 30 
60 5 
60 2 

[0032] mz, &nnA 1 N<D/\-jj&mmmzs 

i CSISaiU&A-^A^^^-ti, A 1 N«ffi©& 
-fb*Kr<ili:*tffl3lES©T, 1 0 0 OV&MZ-ZmmM. 

[01] *%W<D&ikT)lS.-y2±m/\=-i}&74)V9 
-©-^fl:0!|S^-r«Bl|©©rB0T?J&S. 
[0 2] 01©a-a«g£»ofc#%l3ll©gfl;7;V3:z 
9 ASIA— 27 A7^f JW*-©«*©*HBHrc* a. 
[##©1*9!] 

1 AZ*A7^fM- 

2 STL 

3 ^ftft&g 

4 gagas 

5 HQff 



[01] 



[02] 



